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(54) Title: LOCK 



(57) Abstract 



There is disclosed an espagnolette type lock comprising: a lateral bolt which is 
extended laterally from a leaf by key operation; and first and second vertical bolts extending 
vertically in the leaf and abutting upper and lower faces of said lateral bolt respectively, 
the second vertical bolt being retained against the lower face of said lateral bolt by resilient 
means; wherein the lateral bolt comprises upper and lower shaped pieces having inclined 
leading edges positioned laterally so that lateral extension of the lateral bolt from the leaf 
drives the first and second vertical bolts into retaining slots positioned in a frame. 
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This invention relates to a locking device, in particular to an espagnolette 
type device, more particularly still to an espagnolette type device driven by a mortise 
lock. 

It is highly desirable, for security purposes, to provide a plurality of locking 
bolts for a door, window or the like. One way of achieving this objective is to fit a 
plurality of locking devices, each requiring a separate key. However, such an 
arrangement is inconvenient because of the time taken to lock and unlock the individual 
locking devices. 

One solution to this problem is to employ an espagnolette type device 
wherein the operation of a single component - for example, a handle or a mortise lock - 
causes bolts to be positioned in securing positions at the top and bottom of the door or 
window in question. Prior art mechanisms, such as described in, for example, EP 0 509 
217 and EP 0 070 576, typically utilise a mechanism for driving the bolts which relies 
upon fairly complicated internal latch type arrangements. 

The present invention provides a simplified espagnolette type arrangement, 
with particular reference to mortise locks. 

According to the invention there is provided an espagnolette type lock 

comprising : 
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a lateral bolt which is extended laterally from a leaf by key operation; and 

first and second vertical bolts extending vertically in the leaf and abutting 
upper and lower faces of said lateral bolt respectively, the second vertical bolt being 
retained against the lower face of said lateral bolt by resilient return means; 

wherein the lateral bolt comprises upper and lower shaped pieces having 
inclined leading edges positioned laterally so that lateral extension of the lateral bolt 
from the leaf drives the first and second vertical bolts into retaining slots positioned in 
a frame. 

The espagnolette type lock may be used to lock a door, window or a 
compartment contained within a frame. 

The lateral bolt may form part of a mortise lock. 

The shaped pieces may be inclined at approximately 45° to the horizontal. 

The resilient return means may comprise a spring. 

Each vertical bolt may be provided with a wheeL said wheel abutting the 

lateral bolt. 

The vertical bolts may comprise steel, nylon and/or brass rods. 
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An espagnolette type lock according to the invention will now be described 
with reference to the accompanying drawings, in which:- 

Figure 1 is a cross sectional side view of a lock of a first embodiment 
in a locked position; 

Figure 2 is a cross sectional side view of a lock of the first 
embodiment in an unlocked position; 



Figure 3 is a partially cut away elevation of a lock of the first 
embodiment in a locked position; 

Figure 4 is a cross sectional side view of a lock of a second 
embodiment; 



Figure 5 is an elevation of a lock of the second embodiment; and 



Figure 6 is a view of the top portion of a lock of the second 
embodiment. 



Figures 1 to 3 show an espagnolette type lock comprising: 



a lateral bolt 12 which is extended laterally from the leaf 18 by key 
operation; and 
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first and second vertical bolts 14, 16 extending vertically in the leaf 18 and 
abutting upper 12a and lower 12b faces of said lateral bolt 12 respectively, the second 
vertical bolt 16 being retained against the lower face 12b of said lateral bolt 12 by 
resilient return means 20; 

wherein the lateral bolt 12 comprises upper and lower shaped pieces 22, 24 
having inclined leading edges 22a, 24a positioned laterally so that the lateral extension 
of the lateral bolt 12 from the leaf 18 drives the first and second vertical bolts 14, 16 into 
retaining slots (not shown) positioned in the frame. 

The espagnolette type lock of Figures 1 to 3 is used to lock a door 10. 
However, locks of the present type can be used also to lock windows or, indeed any type 
of compartment contained within a frame. An example of such a compartment is a cash 
box disposed within a structure such as a fruit machine, arcade video game or a pool 
table. 

Advantageously, the lateral bolt 12 forms part of a mortise lock having a 
key hole 26. For simplicity of presentation the internal mechanism of the mortise lock 
is not shown in Figures 1 to 3. 

The shaped pieces 22, 24 are inclined at approximately 45° to the 
horizontal, although it is understood that the invention is not limited to such angle of 
inclination. Indeed, in general, the shallower the angle of inclination the more reliably 
and smoothly the vertical bolts 14, 16 are driven. However, this is offset by the fact that, 
for a given lateral length of travel, shallower angles of inclination result in smaller 



WO 97/35084 



-5- 



PCT/GB97/00687 



vertical travel for the vertical bolts 14, 16. An angle of inclination of around 45° from 
the horizontal appears to represent an acceptable compromise. 

The resilient return means 20 is a spring, positioned towards the lower edge 
of the leaf. The spring ensures that the second vertical bolt 16 abuts the lateral bolt 12 
at all times. The first vertical bolt 14 may also be provided with a spring 28, positioned 
towards the upper edge of the leaf. 

The vertical bolts 14, 16 are provided with wheels 14a, 16a, said wheels 
14a, 16a abutting the lateral bolt 12. The purpose of the wheels is to produce a smooth 
and free vertical bolt driving action. Excessive horizontal motion of the vertical bolts 14, 
16 may result in jamming of the device. 

The vertical bolts 14, 16 are stainless steel rods. The shaped pieces 22, 24 
may be integral with the rectangular 'slab' portion of the lateral bolt 12. Alternatively, 
it is possible to adapt a conventional mortise lock to produce a lock of the present 
invention by fitting shaped pieces to the mortise bolt and installing vertical bolts into the 
door leaf. 

Figure 2 is a cross sectional view of the lock arrangement in an unlocked 
state. To lock the arrangement the key is positioned in the keyhole 26 and turned, 
causing the lateral bolt 12 to locate in the frame in the usual manner. The accompanying 
lateral translation^ of the shaping pieces 22, 24 drives the first and second vertical bolts 
14, 16 upwards and downwards, respectively, forcing the ends 14b, 16b thereof out of 
the leaf 18. The extent of this upward and downward motion is sufficient to securely 
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position the ends 1 4b, 16b of vertical bolts 14, 16 in retaining slots (not shown) 
positioned in the frame. Typically, the lateral translation of the lateral bolt 12 upon 
locking is 15mm which, with shaping pieces 22, 24 inclined at 45° to the horizontal, 
produces up to 15mm vertical translation of the vertical bolts 14, 16. Figures 1 and 3 
show the lock arrangement in a locked state. 

Figures 4 to 6 show another embodiment of an espagnolette type lock 
which, due to its physical dimensions, is suitable for use as a sash window lock. 
However, it is understood that use in the other applications described above, i.e. in doors 
and compartments, and also in casement windows, is also within the scope of the 
invention. 

The espagnolette type lock comprises a brass lateral bolt 40 having upper 
and lower shaped pieces 42, 44 integral therewith. The lateral bolt 40 is driven by a three 
lever lock system 46 (shown - semi schematically - in Figure 4 only) which produces a 
lateral translation of the lateral bolt 40 upon locking of 12 mm. The three lever lock 46 
and lateral bolt 40 are contained within a stainless steel casing 48 having nylon bushes 
50, 52 through which the vertical bolts 54, 56 are driven. The vertical bolts 54, 56 are 
(in vicinity of the bushes 50, 52) fabricated in nylon, and have an outer diameter of 6 
mm. The width W and height H of the casing 48 are 34 mm and 72 mm, respectively. 
The physical dimensions of the espagnolette type lock render it suitable for use with sash 
windows. The use of nylon bushes 50, 52 and nylon vertical bolts 54, 56 permits smooth 
translation of said bolts 54, 56. It is also possible to provide impacting components such 
as the shaped pieces and the vertical bolts with a polymeric coating in order to reduce 
abrasion. 
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Figures 5 and 6 depict the mechanism by which the vertical bolts 54, 56 are 
retained in the frame (not shown). In addition to the 6 mm OD nylon rods, the vertical 
bolts 54, 56 further comprise brass rods 58, 60. The brass rods comprise locating 
portions 58a, 60a, having an inner bore into which the respective nylon rods locate. 
Advantageously, the diameter of the inner bore is slightly larger than the OD of the nylon 
rod, i.e. the inner bore diameter can be 7 mm when the OD of the nylon rod is 6 mm. In 
this manner, an attempt by a thief to use a blade, such as a hacksaw, to cut through the 
brass rods 58, 60 will be thwarted because of the free rotation of the brass rods 58, 60 
about the nylon rods. The brass rods 58, 60 further comprise elongate portions 58b, 60b, 
of smaller OD than the locating portions 58a, 60a, thereby conveniently housing springs 
62, 64. The brass rods 58, 60 reciprocate through self-tapping brass bushes 66, 68 which 
are conveniently located in the sash. When the sash is locked, the brass rods 58, 60 are 
driven by the action of the shaped pieces 42, 44, via the movement of the nylon rods, into 
self-tapping brass bushes 70, 72 which are conveniently located in a frame. 
Advantageously, the ID of the bushes 70, 72 is somewhat larger than the OD of the brass 
rods 58, 60 - for example, 15 mm vs 10 mm. In this way, any moderate misalignment 
of sash and frame occurring over time is corrected for. 

It will be apparent from the foregoing that numerous materials and 
configurations are suitable for the purpose of reducing the invention to practice. 

An advantage of locks of the present invention is that a single key turning 
operation results in locking at three, well separated locations. A further advantage is that 
the driving mechanism is very simple and inexpensive, in contrast to prior art 
mechanisms which rely on rather complicated latch type arrangements. A further 
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advantage still is that conventional mortise locks may be readily adapted to produce a 
lock of the present invention. 
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C LAIMS 

1 . An espagnolette type lock comprising : 

a lateral bolt which is extended laterally from a leaf by key operation; and 

first and second vertical bolts extending vertically in the leaf and abutting 
upper and lower faces of said lateral bolt respectively, the second vertical bolt being 
retained against the lower face of said lateral bolt by resilient means; 

wherein the lateral bolt comprises upper and lower shaped pieces having 
inclined leading edges positioned laterally so that lateral extension of the lateral bolt 
from the leaf drives the first and second vertical bolts into retaining slots positioned in 
a frame. 



2. A lock according to claim 1 used to lock a door. 

3. A lock according to claim 1 used to lock a window. 

4. A lock according to claim 1 used to lock a compartment contained within 
a frame. 



5. A lock according to any of the previous claims in which the lateral bolt 

forms part of a mortise lock. 



WO 97/35084 



- 10- 



PCI7GB97/00687 



6. A lock according to any of the previous claims in which the shaped pieces 
are inclined at approximately 45° to the horizontal. 

7. A lock according to any of the previous claims in which the resilient return 
means comprises a spring. 

A lock according to any of the previous claims in which each vertical bolt 
is provided with a wheel, the wheel abutting the lateral bolt. 

9. A lock according to any of the previous claims in which the vertical bolts 

comprise steel, nylon and/or brass rods. 



WO 97/35084 



PCI7CB97/00687 




SUBSTITUTE SHEET (RULE 26) 



WO 97/35084 



PCI7GB97/00687 



2/4 




SUBSTITUTE SHEET (RULE 26) 



WO 97/35084 



PCT/GB97/00687 




SUBSTITUTE SHEET (RULE 26) 



WO 97/35084 



PCT/GB97/00687 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



In tonal Application No 

PCT/GB 97/00687 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 E05C9/O4 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 E05C 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



FR 2 629 508 A (HERVOUET GASTON ;HERV0UET 

JACQUELINE (FR)) 6 October 1989 

see page 2, line 30 - page 5, line 31; 

figures 

DE 33 27 211 C (SALZER) 14 February 1985 
see column 2, line 67 - column 3, line 37; 
figures 

DE 21 40 554 A (TUT1KAWA ZENJI) 22 
February 1973 

see page 3, line 20 - page 7, line 5; 
figures 

US 1 633 508 A (BARON, ET.AL.) 21 June 
1927 

see page 2, line 4 - page 3, line 108; 
figures 



1-9 

1-7 

1-7 
9 

1-3,5-8 



0 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in 



* Special categories of cited documents : 

*A* document defining the general state of the art which is not 
considered to be of particular relevance 

*E* earlier document but published on or after the international 
filing date 

*L* document which may throw doubts on priority daimfs) or 
which is a ted to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



"T later document published after the international filing date 
or pnonty date and not in conflict with the application but 
a Led to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the d aimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y" document of particular relevance; the d aimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

"A* document member of the same patent family 



Date of the actual completion of the international search 



10 July 1997 



Date of mailing of the international search report 



18.07.97 



Name and mailing address of the ISA 

European Patent Office, P.B. 58 IS Patentlaan 2 
NL - 22SO HV Rijswijk 
Td. ( t 31 -70) 340-2040, Tx. 31 651 epo nl. 
Fax (-31-70) 340-3016 



Authorized officer 



Henkes, R 



Form PCT/1SA/210 (iccort sfceel) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


In* .onal Application No 

PCT/GB 97/00687 


CXCcnonumnon) DOCUMENTS CONSIDERED TO BE RELEVANT 




Gtt&on of document, with indication, where appropriate, of the relevant passages I 


Relevant to claim No. 


A 


FR 2 681 369 A (AIMO MICHEL) 19 March 1993 
see the whole document 




1-3,5-7 


A 


EP 0 400 534 A (OTLAV SPA) 5 December 1990 
see column 13, line 9 - line 16 




9 



Form PCT/1SA/110 (continuation of taatad cfoMt) (July 19t2) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family racmbcn 



In' onal Application No 

PCT/GB 97/00687 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
due 


FR 2629508 A 


06-10-89 


NONE 




DE 3327211 C 


14-02-85 


NONE 




DE 2140554 A 


22-02-73 


NONE 




US 1633508 A 


21-06-27 


NONE 




FR 2681369 A 


19-03-93 


NONE 




EP 0400534 A 


05-12-90 


AT 140757 T 
DE 69027893 D 
DE 69027893 T 
ES 2091210 T 
SU 1822457 A 
US 5076015 A 


15-08-96 
29-08-96 
12-12-96 
01-11-96 
15-06-93 
31-12-91 



Form PCT/ISA/210 (p«unt family vm»x) (Joty 1992) 



